In order to achieve its objectives and to handle its real estate in a professional manner, the real estate company of the municipality of Groningen would like to begin managing the social real estate portfolio in an innovative way.
Introduction
The rise of Big Data and especially Smart Data enables us to gain insight in a different way into what will happen in the future and to manage accordingly. Smart Cities, smart devices, and other examples of the Internet of Things-not only people are online, but also things-generate valuable data and make this data easy to share. And the introduction of Blockchain in real estate, for example, provides a different way of transferring value (Veuger, 2017) . These are examples of the use of data and technological capabilities that result in major changes and have an influence on and potential value for-more transparent, professional, objective-the real estate world. But how can the municipality of Groningen use new data and information technologies to strategically manage the social real estate portfolio?
Ambition
The municipality of Groningen owns and uses a (social) real estate portfolio to achieve social objectives. In addition, there are financial and programme objectives from a more business-economic perspective. Real estate is thus a means to connect people or to make movement and fulfilment possible for everyone (social), but real estate is also part of the sustainability ambition and austerity task (financial and implementation). The real estate company of the municipality of Groningen (hereinafter: the Vastgoedbedrijf) facilitates and has the task of providing central insight and guidance to the social real estate portfolio. Also important here is determining a direction for the long term, making choices and allocating resources. There has long been the realization that a more professional way of managing is necessary (Veuger, 2013) . Strategic portfolio management is nothing other than managing on effectiveness (To what extent does the real estate contribute to the primary goals?) and efficiency (How well does the real estate do this?) (Wildenberg, 2017) . The Vastgoedbedrijf wants to do this by using data and information technologies in a different (innovative) way. The ambition can be defined as follows:
The Vastgoedbedrijf wants to deploy data-driven management on the property portfolio so that social, financial and programme objectives are achieved in a professional manner (i.e., effectively and efficiently deal with social real estate).
With data-driven management, the guiding action is meant to be based on the systematic collection, management, analysis and interpretation of data that meets the definition of the VNG (VNG, 2018) . It is about the right combination of data, technology, and knowledge. Data can be converted to information with the right technology. By placing this information in its context, connections can be made, and the information becomes meaningful. Knowledge arises, and knowledge ultimately leads to valuable insights and makes acting (managing) possible.
The use of data and information technologies can provide insight into effectiveness and efficiency, but this does not happen automatically. Figure 1 shows the path that is needed to arrive at insights that make actions possible (actionable insights). The municipality of Groningen is still mainly in the descriptive phase, both organization-wide and within the Vastgoedbedrijf. Data currently helps us to show what has happened. It provides insight, for example if the data show that there is a negative financial return (execution level) or a decline in the number of children moving (policy level). In order to be able to subsequently explain this, the "why" must be examined (diagnostic analytics). Is the rental price not sufficient to cover the cost price and/or are the maintenance costs too high? Or in the second case: Is the distance to the closest sports facility too large or does the offer not match the target group? Ultimately, we want to know, via the path of the what and the why, where we should go and how we can get there. We are not faced with surprises, we know what the future will bring (predictive analytics), and we can influence that future (prescriptive analytics).
Process
The path to data-driven real estate management is a process that benefits from a step-by-step plan. The step-by-step plan follows the simple principles of planning, experimenting, evaluating, and reacting, i.e., the Plan, Do, Check, and Act cycle (PDCA cycle) of Deming. In fact, the municipality of Groningen is at the beginning of the second step without the first step actually being completed. This fits within a dynamic process of change and improvement also known as respectively Agile and Lean (Both are philosophies with which flexible control and implementation can be given to projects).
An important point to note is that, within the process, a strong appeal is made to step-by-step inventions. A different way of thinking and doing without an exact picture of the final goal is a process of discovery. After all, the classic data-information process is characterized by the unlocking of data and then turning it into an information product. The (future) user is able to indicate what his requirements and wishes are and has an idea of the end product. This is not necessarily the case in the case of data-driven real estate management (Damhof, 2016) . A starting point from the Vastgoedbedrijf can be given in broad strokes. Using performance indicators and activity drivers, the management information required at minimum can be indicated (see Figure 2 under step 2). Performance indicators show whether a goal has been achieved; they give an outcome-the match between performance and goal-based on the past. To be able to manage, insight is also needed into which factors influence the outcome, the activity drivers. Activity drivers give insight into the intermediate process and are the knobs that can be turned. In the example of the financial return, the rental income, maintenance costs, and energy consumption, among other things, are factors that affect this. Monitoring these drivers provides valuable management information on the efficiency of the real estate. At the same time, you also want information about the effectiveness, and ultimately, a more predictive model with, for example, scenario sketching is needed. The knobs and other requirements and wishes gradually have to take shape through the process, and at the same time, the insights gained on the basis of data change this.
Step 1: Plan Before the path to actionable insights can be travelled at all, it is important to see what data and data analysis can add to policy and implementation and to have a vision for data and digitization. Above all, (political) agenda placement and determining a direction are important. The municipality of Groningen recognizes the value of data, and we are aware of the potential of data-driven work and management. There is a vision (Virtueel Groningen 2022 , Gemeente Groningen, 2017 , and strengths are bundled both internally between departments and externally with, for example, the CBS in the Urban Data Centre or the University of Groningen in the Urban Gro Lab. The vision indicates where we want to go (including data-driven work and management) but not how we get there and when we have to do something. In order to make the vision for digitization usable for this roadmap, we have made our own translation into social real estate, which in our opinion amounts to the following starting points:
(1) Social returns are achieved through customization in the sense that, for example, the needs in a neighbourhood or wishes of the user are matched (the match between supply and demand).
(2) Customization is possible if trends, patterns, needs, and wishes are clear and monitored.
(3) With monitoring, there is the ability to adjust and respond to changes and trends. In addition to a flexible organization, this also requires flexible real estate. This is a challenge, since a municipal organization is typically less agile (among other things due to political and policy cycles) and, for example, decisions in real estate have a longer time horizon. The organization must be able to act on insights gained, but the real estate itself must also be able to move accordingly. Examples are multifunctional use, other forms of leases and redividability, but also the reuse of materials through a building passport.
(4) Data is created by monitoring, and this data must be standardized and made available in a central location, for example in the form of a single digital model of the city. Transparency about which data is used in what way and why is important here (Kool, Timmer, & Est, 2015) .
(5) Residents/users are more often and more easily accessible via digital channels. We believe that there are two sides to this. On the one hand, this facilitates the collection of data and the delivery of customization. On the other hand, the question arises of whether all the physical real estate (m 2 ) is still necessary if almost everyone can reach, question, and engage each other digitally (owner-user, government-citizen, and resident-resident).
(6) Real estate has a facilitating role; it is about providing a service. As a result, in theory, ownership of real estate may not always be necessary.
(7) The use of external data/Big Data (CBS, Land Registry, and other data sources) is necessary to sketch a complete picture and to be able to interpret (the municipality's own) data. Big Data has many definitions, but it is characterized in any case by the analysis of large quantities of rapidly changing, complex data using new techniques. It can be seen as a unique mechanism that can interpret the world around us and enables us to make predictions (Klous & Wielaard, 2014) .
(8) Innovative initiatives must be developed and/or connected with initiatives such as sensoring (Internet of Things (IoT)), data analytics (data lab, data mining, and machine learning) and Blockchain. Machine learning is a technique with which computers are able to learn from known and new data without having been programmed by humans with that data. Inputs and outputs are linked together, and patterns are discovered. Blockchain is a technology that enables transactions of validated data without the intervention of third parties. Veuger (2017) did an exploration of the potential disruptive effect of this on real estate. An innovation lab such as that of the Hanze University of Applied Sciences or the challenges as set out in the Startup in Residence programme-a collaboration between the government and start-ups-offers space to develop these and other initiatives and to come to solutions together.
(9) Innovative initiatives must have a platform, and there must be an organization and environment where there is room for experiments and making mistakes. One type of experiment that can be used in the long term-for example in step 4-is the living lab, a lifelike experimental environment for testing solutions (Est et al., 2018) . The Urban Gro Lab is the experimental garden of the city of Groningen.
(10) The collaboration must be sought both internally and externally, so that flexible knowledge networks are created. Internal agenda-setting and coalition building but also cooperation with knowledge institutions such as the University of Groningen, Hanze University of Applied Sciences, and IT Academy North Netherlands, as well as market parties as described in both previous action points, is valuable.
Data-driven working and managing is not an end in itself but a means to the higher goal. Ultimately, it is about creating the highest possible social return. Social return is the ratio between investment in money, people and resources on the one hand and social impact on the other. Which social effects must be achieved with the social real estate and whether these are achieved are up to the management and the policy departments/programmes (effectiveness). It is up to the Vastgoedbedrijf to say something about money and resources (efficiency).
Stakeholder for this first step is the entire organization with the conditions of investing in data governance (vision, rules) and collaboration.
Step 2: Do, Data-Driven Work The next step is not to keep thinking about the possibilities, but to start doing. Nobody knows what exactly is possible and what the exact outcome should be, but it is, as stated, step-by-step invention. Here the step is taken towards data-driven work. A condition for this is of course that the data is available and usable, in other words that the basis is in order. At the same time, the changes and developments happen so quickly that having and knowing everything in advance is no longer realistic. By experimenting, we learn, and that is what is already happening in many places within the organization. Specifically focused on real estate, at least the following tracks are currently focused on collecting and organizing data: Data makes it possible to make factual statements about and to be able to manage on effectiveness and efficiency-or the social return-of the real estate portfolio. The idea is to start by measuring the portfolio performance using the four indicators as shown in Figure 2 . Per indicator, examples of performances that are measured are given. The list is not fixed or exhaustive, but is a reflection of the need as it exists within the municipality of Groningen. It is conceivable and even desirable that new performance indicators are gradually added as befit a dynamic process.
Data visualization of the performance indicators in the form of a digital dashboard is a tangible first step. With regard to a number of indicators and especially at the strategic level, useful data is already available, so what is available is used as a start. A tool is created that can be connected. Precisely because the developments of, for example, data inventory and collection (IoT) happen so quickly, space must be left for adding new insights and systems. The development and roll-out takes place in the form of a project with the help of at least an information advisor and data analyst. In this step, data is converted to information. An important point to note here is that although this appears to be a more technical exercise, step 2 (and step 3) should be seen as a joint learning process. The steps provide the opportunity to practise with evidence-based thinking, working, and deciding. We learn to further develop the capabilities of data and information technologies; that is, it makes us more data-literate. The complexity and unpredictability of both the material and the data model require a high change capacity. The change strategy that is best suited in this case is the interactive strategy according to the Boonstra model (2017) . Characteristic of this form is the interactive exchange of knowledge and ideas on the basis of imagination and vision of the future.
A final comment is that there must also be explicit attention to what is permitted (legal) and what the municipality of Groningen wants (ethics). In terms of legality, every municipality (and other parties) must comply with laws such as the General Data Protection Regulation (GDPR). It must be clear what data the municipality may request, store, and use so that it is clear that the desired and intended data is also usable data. In line with this, there is also the importance of data ownership. It must be clear who is legitimately the owner so that responsibility and quality are guaranteed. In addition to legislation, ethics also plays an important role in the handling of data and information techniques. Schäfer (2017) 2 notes that it is good that decisions are made on the basis of verifiable facts, but at the same time warn against the apparent objectivity offered by data, data analysis and visualization. It is up to us to handle data ethically and, for example, to use value-free assumptions (containing no value judgment) and to prevent stigmatization (branding of groups and/or individuals) (Feenstra, 2018) . 
INVESTMENT EFFECT

Real Estate
Stakeholders for this second step are Vastgoedbedrijf, Directie Maatschappelijke Ontwikkeling, Stadsontwikkeling, Onderzoek, Informatie & Statistiek, Geo-information, and external parties. Conditions are then basically in order (including DaFinci), investing in data infrastructure (Datawarehouse), investing in data skills (data analyst) and data literacy, attention to legal and ethical issues, and collaborating with internal and external parties.
Step 3: Check This phase is twofold. On the one hand, it is a more data-technical evaluation. Do we have the right data at our disposal? Are the data linked to each other in the right way? And may we and do we want to use the data in this way? The result of this step may be that, for example, a different method of data collection or additional data is required. You go back to the previous step, in the sense of an upward spiral. Certainly in the beginning, there are relatively short sprints of experimenting, evaluating, and adjusting. On the other hand, it is also a more data-analytical evaluation. It is about the insights that can be extracted from the data, or about giving meaning to the outcomes by combining data and knowledge. Here, the leap is made from descriptive to diagnostic analytics (Figure 1 ). Through the performance indicators and activity drivers, patterns and developments become visible. Here, what is happening becomes clear, and an answer can be given to the question of whether we are dealing with our real estate portfolio in the right way.
Stakeholders for this third step are in any case Vastgoedbedrijf, Directie Maatschappelijke Ontwikkeling, Stadsontwikkeling and Onderzoek, Informatie & Statistiek. Condition is investing in data literacy.
Step 4: Act, Data-Driven Management
The previous steps show that data leads to information and information to knowledge through data analysis. Ultimately, it is about anticipating the insights that have been gained from this. The aim is to create an analytical model with predictive value, enabling strategic management. With the help of a data scientist, data can be converted, using machine learning and algorithms, into a predictive model. The explanatory characteristics and patterns from the previous step reveal opportunities and risks, and scenarios can be outlined. The tool forms the basis for deciding, intervening, and managing and in turn provides insight into the effects of these actions. It also functions as a monitor.
Here, the step is taken to actual data-driven management. Which policy changes do we consider necessary? And which actions are necessary to better utilize our real estate so that the objectives are achieved? Here, the leap is made to predictive and prescriptive analytics. The focus becomes more future-oriented. One point that certainly deserves attention in this step is that in data-driven management, there is a different perspective for action, including multidisciplinary collaboration, quick decision taking and actively taking action. If the insights obtained show that a certain (policy) adjustment or action is necessary, do we wait until a later moment in the cycle (with the risk that things have changed again) or can we make immediate adjustments (Feenstra, 2018) ? Data-driven real estate management requires a certain freedom to act-fewer rules, less established routes, and discs through which decisions are taken-and more flexible cycles and real estate. How this should be realized and how we implement this are something that should become clear during the process.
Stakeholders for this fourth step are in any case Vastgoedbedrijf, Directie Maatschappelijke Ontwikkeling, Stadsontwikkeling and Onderzoek, Informatie & Statistiek. Conditions are investing in data skills (data scientist), flexible organization, and flexible real estate.
Conclusion
Data-driven real estate management is an innovative way of handling a changing environment and fits within a broader organizational line of data-driven working and managing. It requires a combination of the use of data and information technologies, organizational changes, and a different way of collaborating with internal and external parties (including citizens). A different government is expected, also called a smart government by Hiemstra (2015) . The development involves a number of movements and shifts. Table 1 presents a depiction of a number of important changes to the municipality of Groningen. Data-driven working and managing is only partly about technology. An important theme in both this roadmap and for example in the smart-government idea is that both data-driven working and managing themselves and the process require a fundamentally different way of thinking and doing. There will be different skills, different ways of interacting, and different processes required. Among others, change experts Boonstra (2014) and Caluwé (2009) indicate that the culture of an organization is not an elusive phenomenon and is changeable as long as there is no imposed behavioural change. Telling people what to do from above and imposing what they must do are pointless. Allowing people to experience and do things for themselves (unconsciously) during a joint interactive process, such as via the step-by-step plan described above, does work. The path to data-driven real estate management is an example of doing, learning, and changing and can act as a catalyst for the overall organizational transition.
In line with this, the general programme of data-driven working and managing by municipalities is often developed according to the same pattern of innovation. "This pattern is that of (1) agenda-setting and coalition formation; (2) experimenting (...) with concrete projects; (3) broadening and embedding within the organization" (VNG, 2018) . The VNG also notes that, nationally, no municipality is engaged in broadening and embedding. The front runners are engaged in several data pilots, especially within the social and public domain (quality of life, safety, self-reliance). Most of the municipalities are still in the first phase organization-wide. The city of Groningen has made strides in the form of a Chief Digital Officer who establishes the digital agenda and ensures joint orientation between market parties, knowledge institutions, and government (1). The team of the Digital Office, with two members of the municipality of Groningen, aims to initiate and encourage projects in the Northern Netherlands. There are several pilots and projects within the municipality of Groningen itself, and at the same time we are also working on agenda-setting and coalition building. Many things are happening at many different locations within the organization, but more direction is desirable. It is advisable as an expansion of or supplement to the Digital Office to start an internal, organization-wide programme including responsibility and budget 3 . The focus of the programme should in particular be on creating and safeguarding an organization-wide basis (including vision, rules, and data landscape) and knowledge accumulation and transfer (3). The process and data model with regard to data-driven real estate management can be seen as a concrete project (2) and shows the ambition of the municipality of Groningen with regard to data-driven services and work.
At the same time, the path to data-driven real estate management is not dependent on an organization-wide programme; the development within the Vastgoedbedrijf can be deployed now. The described step-by-step plan ensures that we become familiar with the use of data and information technologies and ultimately come to a tool that makes actionable insights possible. Data-driven management is a means to the higher goal (social returns). Performance can be analysed; interests and objectives can be fully considered and policies formed. The use of data and information technologies creates insight and forms the basis for entering into dialogue, taking decisions and setting long-term goals. "You are not guided by data, but driven in your actions" (VNG, 2018) . If, for example, it turns out that the social goal set in advance will not achieved and there is a negative financial return, do we have to keep the building? And if the social goal is achieved, but there is a negative financial return, how do we intervene? Or if we look more broadly, is a facility planned at the right location or is the city or a neighbourhood asking (not literally) for this real estate? And if we anticipate future trends and patterns, which facilities do we consider necessary and how can we respond to that?
The path to data-driven working and managing is a long-term one. The first three steps form the basis; in step 4, the ultimate goal is achieved. Data-driven real estate management is a different way of thinking and doing and follows a process of experimenting, checking and acting (managing). In Figure 3 , the process for the first three steps is plotted against time. For the data model, the starting point is to connect the available data, including financial and maintenance data. This insight already provides valuable information about financial returns and opportunities and threats, teaches us to (critically) handle data, and provides a stepping stone for further development. In a follow-up phase, the step is taken towards data-driven management. The outcome is a proactive, agile, future-proof organization that responds in an innovative way to a changing environment and manages for the highest possible social return. 
